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**   SCI 1Wとの有意差を認めたもの　p＜0.05
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図３　CON 3W ATP-ase 染色　ヒラメ筋　(pH 10.6)


















減少が著しく，その一方でMHC IId やMHC IIbが出現
し，増加した．一般に，高周波刺激や廃用性萎縮では，





告している． 今回の我々の実験では，MHC I， MHC
IIaの激減，MHC IIdとMHC IIbの増加が見られることか

















































































































１）Goldspink G, Scutt A, Loughna PT, Wells DJ, Jaenicke T and
Gerlach GF :Gene expression in skeletal muscle in response
to stretch and force generation. Am J Physiol, 262:356-363,
1992
２）Kirschbaum BJ, Schneider S, Izumo S, Mahdavi V, Nadal-
Ginard B and Pette D :Rapid and reversible changes in
myosin heavy chain expression in response to increased
neuromuscular activity of rat fast-twitch muscle. FEBS Lett,
268:75-78, 1990
３）Roy RR, Eldridgh L, Baldwin KM and Edgerton VR: Neural
influence on slow muscle properties :inactivity with and
without cross-reinnervation. Muscle Nerve , 19:707-714, 1996
４）Ansved T, Ohlsson AL, Jakobsson F and Johansson BB:
Enzyme-histochemical and morphological characteristics of
fast- and slow-twicth skeletal muscle after brain infarction in
the rat. J Neuro Sci,144:14-20, 1996
５）Eisenburg HA and Hood DA: Blood flow, mitochondria, and
performance in skeletal muscle after denervation and




７）Gollnick PD, Parsons D and Oakley CR :Differentiation of
fiber types in skeletal muscle from the sequential
inactivation of myofibrillar actomyosin ATPase during acid
preincubation. Histochemistry,77:543-555, 1983
８）Behrmann DL, Bresnahan JC, Beattie MS and Shah BR
:Spinal cord injury produced by consistent mechanical
displacement of the cord in rats :behavioral and histologic
analysis. J Neurotrauma, 9:197-217, 1992
９）Slawinska U, Majczynski H and Djavadian R :Recovery of
hindlimb motor funcions after spinal cord transection in
enhanced by grafts of the embryonic raphe nuclei. Exp
Brain Res, 132;27-38, 2000
10）Burnham R, Martin T, Stein R, Bell G, MacLean I and
Steadward R :Skeletal muscle fiber type transformation
following spinal cord injury. Spinal Cord, 35:86-91, 1997
11）Talmadge RJ, Roy RR and Edgerton VR :Prominence of
myosin heavy chain hybrid fibers in soleus muscle of spinal
cord-transected rats. J Appl Physiol, 78:1256-1265, 1995.
12）Pette D and Staron RS :Mammalin skeletal muscle fiber type
transitions. Int Rev Cytol, 170:143-223,1997
13）Danieli-Betto D, Betto R, Megighian A, Midrio M, Salviati G
63
and Larsson L :Effects of age on sarcoplasmic reticulum and
histochemical composition of fast- and slow-twitch rat
muscles. Acta Physiol Scand, 154:59-64,1995
14）Laurence S, Firinga C, Gohlsch B, Bastida B, Mounier Y and
Pette D :Effects of unweighting and clenbuterol on myosin
light and heavy chain in fast and slow muscles of rat. Am J
Physiol Cell Physiol, 279:C1558-C1563, 2000
15）Mozdziak PE, Greaser ML and Schults E :Myogenin, Myo D
and Myosin heavy chain isoforms express following
hindlimb suspension. Aviat Space Environ Med, 70:511-516,
1999
16）Laurence S, Sultan KR, Perker H, Gohlsch B, Mounier Y and
Pette D :Time-dependent changes in myosin heavy chain
mRNA and protein isoforms in unloaded soleus muscle of
rat. Am J Physiol Cell Physiol, 277: C1044-C1049, 2000
17）Jakubiec-Puka A, Ciechomska I, Morga J and Matusiak A
:Contents of myosin heavy chains in denervated slow and
fast rat leg muscles. Comp Biochem Physiol, 122:355-
362,1999
18）Allen DL, Yasui W, Tanaka T, Ohira Y, Nagaoka S,
Sekiguchi C, Hinds WE, Roy RR and Edgerton VR :
Myonuclear number and myosin heavy chain expression in
rat soleus single muscle fibers after spaceflight. J Appl
Physiol, 81:145-151, 1996
19）Allen DL, Monke SR, Talmadge RJ, Roy RR and Edgerton
VR :Plasticity of myoclear number in hypertrophied and
atrophied mammlian skeletal muscle fibers. J Appl Physiol,
78:1969-1976, 1995
20）Habets PEMH, Franco D, Ruijter JM, Sargeant AJ, Sant'ana
Pereira JAA and Moorman AFM :RNA content differs in
slow and fast muscle fibers :implications for interpretation of
changes in muscle gene expression. J Histochem Cytochem,
47:995-1004, 1999
21）Andersen JL and Schiaffino S :Mismatch between myosin
heavy chain mRNA and protein distribution in human
skeletal muscle. Am J Physiol Cell Physiol, 41:C1881-C1889,
1997
22）Peuker H, Conjard A and Pette D :α-Cardiac-like myosin
heavy chain as an intermediate between MHC IIa and MHC
Iβin transforming rabbit muscle. Am J Physiol Cell Physiol,
43:C595-C602, 1998
23）Dupont-Versteegden E, Houle JD, Gurley CM and Peterson
CA :Early changes in muscle fiber size and gene expression
in response to spinal cord transection and exercise. Am J
Physiol Cell Physiol, 44:C1124-C1133, 1998
24） Hori A, Ishihara A, Kobayashi S and Ibata Y ：
Immunohistochemical classification of skeletal muscle
fibers. Acta Histochem Cytochem, 31:375-384, 1998
25）Caiozzo VJ, Haddad F, Baker M, McCue S and Baldwin KM
:MHC polymorphism in rodent plantaris muscle :effets of




的変化. 理学療法学の医学的基礎研究会雑誌, 3:20-26, 1999
27）Dunn SE and Michel RN :Coordinated expression of myosin
heavy chain isoforms and metabolic enzymes within
overloaded rat muscle fibers. Am J Physiol Cell Physiol,
42:C371-C383, 1997
28）Andersen JL, Mohr T, Biering-Sorensen F, Galbo H and
Kjaer M :Myosin heavy chain isoform transformation in
single fibers from m.vastus lateralis in spinal cord injured
individuals :effects of long-term functional electrical
stimulation（FES）. Pflugers Arch-Eur J Physiol, 431:513-
518, 1996
29）Roy RR, Talmadge RJ, Hodgson JA, Zhong H, Baldwin KM
and Edgerton VR :Training effects on soleus of cats spinal
cord transected （T12-T13） as adults. Muscle Nerve, 21:63-
71, 1998
30）Laughna PT, Izumo S, Goldspink G and Nadal-Ginard B
:Disuse and passive stretch cause rapid altertations in
expression of developmental and adult contractile protein
genes in skeletal muscle. Devlopment, 109:217-223, 1990
31）Laughna PT and Morgan MJ :Passive stretch modulates
denervation induced alterations in skeletal muscle myosin
heavy chain mRNA levels. Pflugers Arch, 439:25-55, 1999
32）Dupont-Versteegden E, Murphy RJ, Houle JD, Gurley CM
and Peterson CA :Mechanisms leading to restoration of
muscle size with exercise and transplantation after spinal
cord injury. Am J Physiol Cell Physiol, 279: C1677-C1684,
2000
33）Somasekhar T, Nordlander RH and Reiser PJ :Alterations in
neuromuscular junction morphology during fast-to-slow
transformation of rabbit skeletal muscle. J Neurocytol,
25:315-331, 1996
34）Wang J,Mcwhorter DL and Wairo JM :Stability of myosin
heavy chain isoforms in selectively denervated adult rat
muscle spindles. Anat Rec, 249:32-43, 1997
35）Bammam MM, Clarke MSF, Talmadge RJ and Feeback DL
:Enhanced protein electophoresis technique for separating
human skeletal muscle myosin heavy chain isoforms.
Electrophoresis, 20:466-468, 1999
36）Smerdu V, Karsch-Misrachi I, Campione M, Leinwand L and
Schiaffino S :Type IIx myosin heavy chain transcripts are
expressed in type IIb fibers of human skeletal muscle. Am J
Physiol, 267: C1723-1728, 1994
64
